was no regression of the appearance of fibrous plaques after discontinuation of the cholesterol supplement.
Several studies in man have provided conflicting results as to the influence of oral contraceptives on plasma lipid concentrations. The major reason for such variability may be the use of different contraceptives containing different oestrogens and progestins at a variety of concentrations. Consequently, depending on the relative proportion of each, and the specific progestin used, the net effect may be to leave lipoproteins unchanged, decreased or increased (Schenker, Pinson & Polishuk, 1971; Stokes & Wynn, 1971; Hennekens et al., 1979) .
When rabbits are fed a high-cholesterol diet intermittently fibrous aortic lesions will develop in about 10 months, and a subsequent period of normal feeding stimulates production of collagen by the aortic tissue (Constantinides, 1965) . Langner & Modrak (1976a) , however, demonstrated that continuous cholesterol feeding will by itself stimulate tissue collagen formation, but in a further study (Langner & Modrak, 1977) suggested that alternating feeding periods of diets containing high and normal cholesterol levels would be a greater stimulus to aortic collagen formation.
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Received 4 February 1981. Accepted 7 September 1981 induced atheromatous lesions by the fatty diet alone or in combination with the injectable progesterone, and to evaluate their effects on the serum cholesterol concentrations at various periods of the experiment.
Materials and methods 48 adult female New Zealand
White rabbits, genetically homogeneous, bred at the Central Public Health Laboratory in Baghdad, were randomly divided into 4 equal groups. They were housed 2 per cage of 44 x 45 x 61 cm. The animals were kept under veterinary supervision during an acclimatization period of 15 days at the Laboratory Animal House of Baghdad Medical College. They were given normal pelletted rabbit diet and water ad libitum. Room temperature was 24-28°C, and there was a 12:] 2 h lighting cycle. Group I, maintained on the normal diet throughout the experiment, served as control. Group 2 was given a 1% cholesterol diet for 60 days followed by 30 days normal diet. Group 3 received a single intramuscular injection of 50 mg medroxyprogesterone acetate (17-a-hydroxy-6-a-methylprogesterone acetate) administered as a sterile aqueous solution of 150 mg/ml. Group 4 received the cholesterol-rich diet for 60 days followed by 30 days on normal diet, together with the 50 mg progesterone (MP A) injection at the beginning of the experiment.
The 1% cholesterol diet was prepared by adsorbing cholesterol dissolved in ether uniformly onto rabbit food pellets, which were then left to dry.
Blood was drawn from the marginal ear vein of each rabbit after IS, 30, 45, 60 and 90 days for serum cholesterol determination (Franey & Amador, 1968) . 4 animals from each group were killed by cervical dislocation after 30, 60 and 90 days. The aorta was quickly removed and representative, grossly-visible, lesions were taken for histological examination and portions for fat stain (Sudan IV). Statistical analysis of data was done by analysis of variance followed by a modified t-test (Haber & Runyon, 1969) . Aortic lesions were estimated using an 0-4 grading system (Lorenzen, 1962) . Various histological stains were used following Luna (1968) . 
Results

Cholesterol levels
Serum cholesterol levels (Table 1) showed variations among the groups and with time. At day 0, using I-way analysis of variance, no significant F value was found between the groups (P > 0·05). There was no effect of time on the level of total serum cholesterol in the control group (P > 0·05). Its average values ranged between 106·4 ± 51·6 and 118·4 ± 59·7 mg cholesterol/100 ml serum (n = 12). In the treated groups there was a rapid rise in serum cholesterol during the first 15-30 days followed by a plateau for the remaining period of treatment. At day 15 the cholesterol-fed group showed a significant change (P < 0·05) from the control and the MPA-injected group. The cholesterol-fed and MPA-injected group showed a significant variation (P < 0·05) from the controls and from the group only injected with MP A. This latter group showed no significant difference (P> 0·05) from either of the other groups. At day 30 a similar trend was shown. At day 45 there was significant variation (P < 0-05) between cholesterol-fed rabbits and control as well as between cholesterol-fed + MPA and the control group. Similar values and trends were noted at day 60. At day 90 the values in treated groups had decreased, but were still higher than those of the controls. The group which was injected with the MPA alone, however, showed no significant variation (P > 0·05) from the control, but the values for rabbits both fed cholesterol and injected with MP A were 
Discussion
The primary purpose of this study was to evaluate the influence of dietary cholesterol and a long-acting hormonal contraceptive on serum cholesterol concentration. At the serum cholesterol values found we did not expect the development of extensive atherosclerosis during an experimental period of 3 months. Nevertheless we carefully examined the animals for extent and severity of atherosclerosis. Only minimal atherosclerosis developed, and although differences between diet and drug groups were seen these were not of great extent. This is in general agreement with the results obtained by St Clair el al. (1980) with the African green monkey.
The lesions which we observed were predominantly of the foam-cell type. Other histological studies (Langner & Modrak, 1977; Wissler & Vesselinovich 1968) have also shown that the continuous feeding of cholesterol to rabbits produces similarly a fatty 'foam-cell' type of aortic intimal lesion. However, this experimental model has been criticised because the foam-cell lesion lacks the fibrous cap which is characteristic of the advanced lesion in man (NHLI, 1972) . Constantinides, Booth & Carlson (1960) have suggested that this connective tissue response can only be stimulated by using an intermittent type of feeding schedule. Histologically the lesions produced by this method have been shown to have a definite fibrous tissue cap. This is not unlike our results, which showed which were primarily of grades 3 and 4. Grade 3 lesions consisted of raised yellowish plaques throughout the thoracic aorta, while grade 4 lesions showed plaques in both the thoracic and abdominal aortae. Histologically, the lesions consisted primarily of intimal cell proliferation with some subintimal vacuolization and splitting of elastic lamellae. 30 days after commencement of the treatment minimal fat droplets were seen deposited in the intima of MPAinjected rabbits (Fig. 1) , but more numerous and thicker intimal fat deposition was found in the aortae of rabbits fed cholesterol (Fig. 2) . At day 60 fat deposition in the MPA group was heavier than at day 30, but it was again more marked in the cholesterol·fed group (Figs 3 and 4) . The foam-cell layer in the intimal aorta of cholesterol-fed rabbits was about 10 cells thick (Fig. 6) compared with a 4 cell thickness of the intima in those injected with the MP A (Fig. 5 ). During the 3rd month of the experiment the MPA-injected group showed a thick fibro-fatty plaque containing degenerated cells and multiform fat globules. The foam-cell layer was about 8 cells thick while the cholesterol-fed group showed thicker fibro-fatty plaques of about 30 cells thick (Fig. 7) . The combined MP A + cholesterol-fed group showed even more advanced lesions (Fig. 8 ).
Pathology
Following 30 days of dietary cholesterol there were increased numbers of small aortic lesions, indicating early stages of atherogenesis. All rabbits fed cholesterol for 60 days had more visible aortic lesions • 'ro' '~J Fig. 7 . A IIbra·faUy plaque in the aorta of rabbit fed cholesterol for 60 days and followed by 30 days normal diet. Note very thick intima of abou: 30 cells thick, and a fibrous cap on the surface.
Haemaloxylin and eosin. Line represents O·5 mm.
no connective tissue formation until after 60 days of cholesterol feeding followed by 30 days normal diet, alone or in combination with the hormonal contraceptive. A possible explanation for this may be that the removal of cholesterol from the diet will stimulate synthesis of the aortic fibrous tissue, but cholesterol estimations on the aortic wall would be required further to support this argument. In contrast, Langner (1976b) demonstrated that continuous cholesterol feeding will by itself stimulate tissue collagen formation. They suggested that if the rabbits could survive eating a 2% cholesterol diet for 10 months, they would also develop a fibrous type of lesion, and in a recent publication (Modrak & Langner, 1980) questioned the exact role that collagen plays in the pathogenesis of atherosclerosis.
Our results are complementary to the contention of Montenegro & Eggen (1968) that fibrous plaques are essentially derived from fatty streaks or plaques.
The absence of regression of established lesions in the rabbit aorta agrees with the results reported by Adams, Morgan & Bayliss (1973) .
Results from our study suggest that any exacerbation of atherosclerosis occurring secondary to increased cholesterol concentration in the blood takes longer than 3 months to become evident or clinical. The results also indicate that hypercholesterolaemia and atheroma can be induced by progesterone administration, but it remains to be seen whether differences in atherosclerosis will emerge after longer periods of oral or injectible contraceptive use, or at higher serum cholesterol concentrations. 
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